The ice pack test may be helpful in establishing that ptosis is due to ocular myasthenia gravis, since cold improves neuromuscular transmission. However, the role of the test in determining whether diplopia is of myasthenic origin has yet to be established.
1
The clinical observation that myasthenic symptoms may improve with cold and worsen with heat, 2 and the electrophysiological finding that neuromuscular transmission may improve with local cooling, 3 form the theoretical rationale for the use of the 'ice pack test' in the diagnosis of myasthenia gravis. A number of small studies have reported improvement of myasthenic ptosis following application of an ice cube, wrapped in a towel or surgical glove, applied to the levator muscle of the eyelid for at least two minutes. [4] [5] [6] The test is claimed to be both sensitive and specific for the diagnosis of myasthenia, 5 6 having no eVect on ptosis of other cause, such as oculomotor nerve palsy or mitochondrial myopathy. Hence, in view of the diYculty sometimes encountered in establishing a definite diagnosis of ocular myasthenia, the ice pack test is suggested to be of clinical utility. [4] [5] [6] The place of the ice pack test in the diVerential diagnosis of diplopia remains to be determined. We present a patient with diplopia in whom an ice pack test proved 'positive' but the underlying diagnosis remained unclear.
Case report
A previously fit 59-year-old man complained of painless diplopia on left lateral and up-gaze of 6 months duration; images were displaced vertically. Symptoms tended to be worse in the evening but could be present on waking. There were no bulbar or limb symptoms. On examination there was no ptosis but left hypotropia (superior rectus underaction; figure 1) with no evidence of fatiguability. Neurological examination was otherwise normal. Application of an ice pack to the left eye for 10 minutes led to subjective resolution of the diplopia; Hess chart confirmed an increased action of superior rectus (figure 2). On the basis of this 'positive' ice pack test alone, a diagnosis of ocular myasthenia was made. The patient was commenced on treatment with pyridostigmine and referred to the neurology clinic. AChR autoantibodies were subsequently found to be negative.
Neither pyridostigmine (60 mg qid for 2 months) nor prednisolone (up to 40 mg on alternate days for 2 months) had any subjective eVect on the diplopia, nor did they induce any change in the clinical signs. Electromyography (EMG) of the left orbicularis oculi showed no decrement on repetitive nerve stimulation (3 Hz, train of nine stimuli). Single fibre EMG to study jitter showed a mean consecutive diVerence (MCD) of time intervals of 31.6 µs (upper limit, orbicularis oculi MCD at age 60 = 41.8 ) and no blocking was observed. After two weeks oV all medication, an intravenous Tensilon (edrophonium chloride) test (10 mg) was performed; there was no subjective improvement and no change was observed in the Hess chart. Subsequent investigations to determine the cause of the diplopia were inconclusive (normal magnetic resonance imaging of the brain, computed tomography of the orbits, chest X-ray, thyroid function tests, thyroid autoantibodies).
Discussion
Previous studies [4] [5] [6] have examined the eVect of the ice pack test on ptosis; although involving small numbers of patients, these investigations have suggested that the test is of use in establishing a diagnosis of ocular myasthenia in this situation, both in terms of its sensitivity (compared to the edrophonium test) and specificity. However, the role of the ice pack test in ascertaining the cause of diplopia has not been defined. Saavedra et al 4 state that it had "no definite eVect on ocular movement". This result might be expected, since all the rectus muscles have tendinous insertions and thus it is diYcult to apply a cold stimulus directly to the muscles themselves, unlike the situation with the levator muscle of the eyelid. In our patient, cooling clearly had a marked subjective and objective (Hess chart) eVect on eye movements. This might suggest that the underlying superior rectus underaction was due to myasthenia (certainly very focal and unilateral presentations of myasthenia do occur, albeit rarely 8 ) but subsequent investigations and treatment provided no evidence to support this diagnosis.
In this case, the ice pack test neither confirmed nor refuted the diagnosis of ocular myasthenia. Contrary to the situation with myasthenic ptosis, systematic studies are still required to determine whether the ice pack test is of use for the diagnosis of myasthenic diplopia. Our experience suggests that, in the assessment of diplopia, caution should at present be exercised in making diagnostic and therapeutic judgements based on its results. 
